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THAT WHICH IS CLAIMED IS: 
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1 . A process to produce a composition of matter, said process comprising 
contacting an organometal compound, a treated solid oxide compound, 
and an or^anoaluminum compound to produce said composition, 
wherein \ said composition consists essentially of a post-contacted 
>rganometal compound, a post-contacted treated solid 
o^ide compound, and optionally, a post-contacted 
orgafcoaluminum compound, and 
wherein said composition can polymerize ethylene into a polymer 
with an a&^ivij^greater than a composition that uses the 
same organotaetal compound, and the same 
organoaluminuVi compound, but uses untreated Ketjen 
grade B alumina instead of said treated solid oxide 
compound, and 

wherein said organometal compound has the following general 
formula 

wherein M l is selected frbm the group consisting of 
titanium, zirconium, and hamium, and 
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wherein 



wherein (X 1 ) is independently selected from the 
group consisting of cyclopentadienyls, indenyls, 
fluorenyls, substituted cyclopentadienyls, 
substituted indenyls, and substituted fluorenyls, and 
wherein said substituents on said substituted 
cyclopentadienyls, substituted indenyls, and 
{ substituted fluorenyls, are selected from the group 

>nsisting of aliphatic groups, cyclic groups, 
combinations of aliphatic and cyclic groups, and 
orgatiometallic groups, and hydrogen; and 
where\i? r (X 3 ) and (X 4 ) are independently selected 
from they group consisting of halides, aliphatic 
groups, cyclic groups, combinations of aliphatic and 
cyclic groups, and organometallic groups, and 
wherein (X 2 ) lis selected from the group consisting 
of Group OMCAl or Group OMC-II, and 
said organoaluminun compound has the following general 
formula. 

AI(X S U X*K. 
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wherein (X 5 ) is a hydrocarbyl having from 1-20 
V carbon atoms, and 

\ wherein (X 6 ) is a halide, hydride, or alkoxide, and 

\ wherein "n" is a number from 1 to 3 inclusive. 

A proctess to produce a composition of matter, said process comprising 
contacting an organometal compound, a treated solid oxide compound, 
and an organoaluminum compound to produce said composition, 
wherein said composition consists essentially of a post-contacted 

org^non^al compound, a post-contacted treated solid 

oxideNcompound, and optionally, a post-contacted 

organoakiminum compound, and 
wherein said composition can polymerize ethylene into a polymer 

with an activiW greater than 100 (gP/(gS*hr)), and 
wherein said organometal compound has the following general 

formula \ 

rx l ¥X 2 vxVx 4 )M ! 

wherein M 1 is selected from the group consisting of 

titanium, zirconiunL and hafnium, and 

v \ 
wherein (X 1 ) is independently selected from the 

group consisting of cyclopentadienyls, indenyls, 
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wherein 
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fluorenyls, substituted cyclopentadienyls, 
substituted indenyls, and substituted fluorenyls ? and 
wherein said substituents on said substituted 
cyclopentadienyls, substituted indenyls, and 
substituted fluorenyls, are selected from the group 
consisting of aliphatic groups, cyclic groups, 
combinations of aliphatic and cyclic groups, and 
org^nometallic groups, and hydrogen; and 
whercfrn (X 3 ) and (X 4 ) are independently selected 
from theSgroup consisting of halides, aliphatic 
groups, cyclic groups, combinations of aliphatic and 
cyclic groups,\nd organometallic groups, and 
wherein (X 2 ) is sheeted from the group consisting 
of Group OMC-I or "Group OMC-II, and 
said organoaluminun compound has the following general 
formula. 

Al£2£ n £Xf>3. n 

wherein (X 5 ) is a hydrocarbyl having from 1-20 
carbon atoms, and 

wherein (X 6 ) is a halide, hydride, or ^lkoxide, and 
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wherein "n" is a number from 1 to 3 inclusive, and 
wherein \said treated solid oxide compounds comprise oxygen and 
arleast one element selected from the group consisting of 
groups 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, and 15 of 
the periodic table, including lanthanides and actinides. 

3. A process according to claim 2 wherein said activity is greater than 250. 

4. A process according to claim 3 wherein said activity is greater than 500. 

5. A process according to claim 4\wherein said activity is greater than 
1000. 

6. A process according to claim 5 wherkp said activity is greater than 
2000. 

7. A composition produced by the process of claim 2. 
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A process of using the composition of claim 7 to polymerize monomers 
into polymers. 



9. A manufacture that comprises polymers produced according to claim 8. 

10. A machin^hat comprises manufactures according to claim 9. 

11. A process acceding to claim 8 wherein said polymers are produced 
under slurry polymeH^a^n conditions. 

12. A process according to claim 1 1 wherein said polymerization is 
conducted in a loop reactor. 




33633US/ 
A 

58 

13. A process according to claim 12 wherein said polymerization is 
conducted in the presence of a diluent that comprises, in major part, 
isobutane. 

14. A manufacture that comprises polymers produced according to claim 13. 

15. A machinethat comprises manufactures according to claim 14. 

16. A composition produced by the process of claim 6. 

17. A process of using the composition of claim 16 to polymerize monomers 
into polymers. \ 

1 8. A manufacture thakcomprises polymers produced according to claim 17. 

19. A machine that comOTis^^anufactures according to claim 1 8. 

20. A process according toVlaim 17 wherein said polymers are produced 
under slurry polymerization conditions. 

21. A process according to claim 20 wherein said polymerization is 
conducted in a loop reactor. \ 

22. A process according to claim 2 X wherein said polymerization is 
conducted in the presence of a diluent that comprises, in major part, 
isobutane. \ 

23. A manufacture that comprises polymeVs produced according to claim 22. 

24. A machine that comprises manufactureAaccording to claim 23. 
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AWocess to produce a composition of matter, said process comprising 
contacting an organometal compound, a treated solid oxide compound, 
and an organoaluminum compound to produce said composition, 
wherein \ said composition consists essentially of a post-contacted 
Vrganometal compound, a post-contacted treated solid 
oxide compound, and optionally, a post-contacted 
orgaiaoaluminum compound, and 
vyherein said composition can polymerize ethylene into a polymer 

with an activity greater than 2000 (gP/(gS*hr)) f and 
wherein said organometal compound is selected from the group 
consisting of\ 

bis(cyclopentadienyl) hafnium dichloride; 
bis(cyclopentadienyl) zirconium dichloride; 
[ethyl(indenyl) 2 ] hafnium dichloride; 
[ethyl(indenylV] zirconium dichloride; 
[ethyl(tetrahydroiiidenyl) 2 ] hafnium dichloride; 
[ethyl(tetrahydroincienyl) 2 ] zirconium dichloride; 
bis(n-b'utylcyclopentadienyl) hafnium dichloride; 
bis(n-butylcyclopentadiejiyl) zirconium dichloride; 
((dimethyl)(diindenyl) silahe) zirconium dichloride; 
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((dimethyl)(diindenyl) silane) hafnium dichloride; 
((dimethyl)(ditetrahydroindenyI) silane) zirconium 
dichloride; 

((dimethyl)(di(2-methyl indenyl)) silane) zirconium 
\dichloride; 

b\s(fluorenyI) zirconium dichloride, and 
wherein said orgark>aluminum compound is selected from the 
group consisting of 

tr ime tft^il urn i num ; 
triethylaluminum; 
tripropylakiminum; 
diethylalummum ethoxide; 
tributylalumirmm; 
triisobutylaluminum hydride; 
triisobutylalumim 
diethylaluminum chloride, and 
wherein said solid oxide compounds kre selected from the group 
consisting of Al 2 0 3! B 2 0 3 , BeG, Bi 2 0 3 , CdO, Co 3 0 4 , 
Cr 2 0 3 , CuO, Fe 2 0 3 , Ga 2 0 3 , LaA, Mn 2 0 3 , Mo0 3 , NiO, 
P 2 0 5 , Sb 2 0 5 , SiQ 2 , SnQ 2 , SrO, Th© 2 , Ti0 2 V 2 0 5 , W0 3 , 



